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Table 1. MC Canal Reaches Parameters

Reach  Length (m) Slope Bottom width (m)  Discharge (I/s) Name Type
1 1226 0.0003 40 250 TO1 L2*
2 1732 0.0003 40 1400 TO2 Slide gate
3 142 0.0003 40 1700 TO3 c*
4 18 0.0003 40 - C1 Amil
5 738 0.0002 35 10 TO4 CHO**
6 1104 0.0002 35 15 TO5 CHO**
7 749 0.0002 40 12 TO6 Valve ==
8 558 0.0002 35 47 TO7 Valve #*
9 89 0.0002 35 - c2 Amil
10 1061 0.0002 35 10 TO8 Valve >
11 461 0.0002 35 10 TO9 Valve #*
12 1003 0.0002 35 2700 TO10 c2*
13 83 0.0002 35 - C3 Amil
14 402 0.0002 35 57 TO11 Valve #*
15 730 0.0002 35 19 TO12 Valve ==
16 261 0.0002 35 57 TO13 Valve #*
17 1076 0.0002 35 46 TO14 Valve ==
18 443 0.0002 35 20 TO15 Valve #*
19 726 0.0002 35 500 TO16 L1*
20 2 0.0002 35 - C4 Amil

*Neyrpic-Modules
=Constant-Head Orifice

=#|n this study, valve is considered as a slide gate with circular cross-sectional

9o g &S i Slallae Gl lae Lo 1Sl
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Table 2. Irrigation scheduling of MC canal in operation scenario

Name Discharge (I/s)
Time (0-12) Time (12-18) Time (18-24)
Head 12800 9000 12800
TO1 250 250 250
TO2 1400 1000 1400
TO3 1700 1200 1700
TO4 10 10 10
TO5 15 15 15
TO6 12 12 12
TO7 47 47 47
TO8 10 10 10
TO9 10 10 10
TO10 2700 1900 2700
TO11 57 57 57
TO12 19 19 19
TO13 57 57 57
TO14 46 46 46
TO15 20 20 20
TO16 500 350 500
Downstream
canal 5947 3997 5947
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Fig. 4. Water Level Errors: a) Existing Conditions, b) Downstream Controller
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Table 3. Depth assessment indices in operation scenario

Index Name Scenario Time(hr)
0-12 12-18 18-24
Existing Condition 45.34 44.32 46.18
C1 Upstream Control 2.94 2.47 2.65
Downstream Control 10.27 0.00 2.00
Existing Condition 42.48 41.37 41.89
MAE (%) C2 Upstream Control 0.89 0.48 0.79
Downstream Control 10.96 0.00 0.38
Existing Condition 57.17 48.30 55.47
C3 Upstream Control 1.24 0.75 1.13
Downstream Control 14.16 0.00 0.33
Existing Condition 38.31 43.42 38.70
C1 Upstream Control 0.04 0.08 0.07
Downstream Control 0.06 0.00 0.03
Existing Condition 35.76 39.43 36.60
IAE (%) c2 Upstream Control 0.02 0.02 0.03
Downstream Control 0.06 0.00 0.00
Existing Condition 46.54 45.10 48.84
C3 Upstream Control 0.12 0.15 0.14
Downstream Control 0.20 0.04 0.04
Existing Condition 12 6 6
C1 Upstream Control 0.03 0.00 0.02
Downstream Control 0.19 0.00 0.00
Existing Condition 12 6 6
SRT(hr) C2 Upstream Control 0.00 0.00 0.00
Downstream Control 0.04 0.00 0.00
Existing Condition 12 6 6
C3 Upstream Control 0.00 0.00 0.00
Downstream Control 0.37 0.00 0.00
S350 502 4035 53 J29295 3 5yl g las gl adld pdlie —€ Jgua
Table 4. Equity and dependability indices in operation scenario
Index Existing Condition Downstream Control Upstream Control
MPE 0.170 0.131 0.1360
MPD 0.082 0.025 0.0318
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Fig. 5. Discharge of Downstream Canal
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Abstract

Distribution of required water for irrigation purposes in agricultural farms is one of the main
objectives of irrigation networks construction. In this research, a PID controller was used to
improve the operational capability of the main canal of Alborz Irrigation Network. For this
purpose, a PID controller was developed in upstream and downstream directions in FORTRAN
language and was combined with a ICSS hydrodynamic model designed in order to simulate the
hydraulic and hydrological conditions and to operate water transfer systems. The PID controller
can minimize errors between the actual and target depths. The operation option was considered
in order to investigate the ability of the controller in keeping the level of the water constant at
the time of the simultaneous decrease and increase of water flow entering the canal and the need
of pond canals. Two scenarios were used to compare the mentioned controllers. Results
indicated that the water surface error in downstream controller was lower than that in upstream
controller. In downstream controller, the water level error at the beginning of opeartion,
compared to the status quo, was 87.5%, 87%, and 87% for each structure, and within 18 hours,
97%, 99.5%, and 99.7% improvement rates were obtained. Furthermore, in upstream controller,
the water level error, compared to the status quo, gained some improvement the rate of which
differed according to the time; in other words, at the beginning of simulation, it was 75%, 93%,
and 92%, within 12 hours was 27%, 97%, and 96%, and within 18 hours was 77%, 94%, and
98% Moreover, the system response time in the upstream controller was less than that in
downstream controller. A comparison of existing conditions results with those of application of
controllers proved acceptable ability of the controller designed to control the water level.

Keywords: Control Systems, Operation Improvement, Regulator Structures, Water Distribution,
Water Level Fluctuations
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